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IN THE CLAIMS 

Please amend the claims as follows: 

t . (Currently amended) A ineniory hub, comprising: 

a first ingress interface for receiving from a source port packets having associated ingress 
flows and assigning ingress flow values to the packets associated with the ingress flows that 
identify packets having similar Quality Class of Service processing requirements and storing the 
packets in an ingress memory; 

a second ingress interface for outputting packets or cells to a switch fabric connecting the 
first and second ingress interface to an egress mterface and egress memory; and 

an ingress controller that queues the packets or cells in the ingress memor>' for sending to 
the egress memory via the switch fabric according to the Qttaiitv Class of Service processing 
requirements identified by the associated ingress flow values. 

2. (Previously presented) A memory hub according to claim 1 including an ingress traffic 
manager that schedules how the packets or cells are output to the switch fabric, the traffic 
manager modifying an assigned Class of Service for the packets and assigning the modified 
Class of Service to the packets before being output to the switch fabric. 

3. (Previously presented) A memory hub according to claim 2 wherein the ingress traffic 
manager schedules outputting of the packets or cells to the switch fabric on a per Class of 
Service basis or per destination basis, 

4. (Original) A memory hub according to claim 2 wherein the ingress controller manages 
memory operations for queuing the packets or cells independently of controls from the ingress 
traffic manager. 

5. (Currently amended) A memory hub according to claim [[4]] 2 wherein the ingress 
controller and the ingress traffic manager are separate circuits operating on separate integrated 
circuits. 
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6. (Original) A memory hub according claim I including a Class of Service queuer that 
receives packets or cells output fixnn the second ingress interface on a per flow basis and sends 
the packets or cells to the switch fabric on a per Class of Service associated basis. 

7. (Original) A metnory hub according to claim 2 wherein the ingress traffic manager 
directs the ingress controller to drop packets or cells for ingress flows that back up. 

8. (Previously presented) A memory hub accordmg to claim I wherein the ingress flow 
values are assigned independently of the source port receiving the packets. 

9. (Original) A memory hub according to claim 1 including egress flow fields for 
assigning egress flow Ids to the packets or cells according to the associated ingress flows. 

10. (Original) A memory hub according to claim 1 including forwarding label fields for 
assigning forwarding labels to the packets or cells according to the associated ingress flows. 

1 1 . (Original) A memory hub according to claim 1 0 wherein the forwarding label fields 
contain information for establishing a path in the switching fabric to a destination port. 

12. (Previously presented) A memory hub according to claim 1 ulieiein the memory hub 
is an integrated circuit having a first interface for communicating with one or more source ports, 
a second interface for communicating with an ingress traffic manager, a third interface for 
communicating with a sv^tch fabric and a fourth interface for communicating with an ejctemal 
memory. 

13. (Previously presented) A memory hub according to claim I including: 

an egress controller having a first interface for receiving packets or cells output from the 
svritcb fabric having associated egress flows; 

a second interface for transferring the packets to a destination port; and 
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an egress controller configured to manage how the packets are queued to the destination 
port according to the associated egress flows, the egress controller tracking packet size 
information for the egress flows and queuing the packets for outputting to destination ports 
according to the tracked packet size information. 

14. (Original) A memory hub according to claim 13 including egress queues for 
maintaining pointers to the packets or cells received from the switch fabric according the 
associated egress flows. 

15. (Original) A memory hub according to claim 14 including forwaniing label fields for 
identifying forwarding labels for the egress queues. 

16. (Original) A memory hub according to claim 1 5 wherein the forwarding label fields 
identify source ports. 

17. (Previously presented) A memory hub according to claim 1 wherein the first ingress 
interface stores the packets in an external ingress memory and the second ingress interface 
outputs the packets from the external ingress memory through the switch fabric to an external 
egress memory according to the ingress flow values associated with the packets. 

1 8. (Original) A memory hub according to claim 13 including an egress traffic manager 
that receives egress flow information from the egress controller and schedules the egress 
controller to output packets to the destination port according to the egress flow information. 

19. (Original) A memory hub according to claim 14 wherein the egress traffic manager 
notifies the egress memory hub to drop packets or cells for egress queues that back up. 

20. (Previously presented) A method for forwarding packets in a network processing 
device, comprising: 

receiving packets associated with ingress flows; 

Serial No, 09/770,832 

Attorney Docket No. 693 9-5 4 



PAGE 6/15 ' RCVD AT 7(1/2005 6:1 0:07 PM [Eastern Daylight Time] ' SVR:USPTO{F}(RF-1iO ' DNIS:8729306 ' CSID:5032744622 ' DURATION (nun-ss):0440 



JUL-01-2005 FRI 02:15 PM HARGER JOHNSON 



FAX NO. 5032744622 



P. 



assigning internal ingress flow ID values to the packets that identify packets having 
similar processing requirements, assigning the internal flow ID values independently of source 
addresses or destination addresses associated with the packets; 

queuing the packets for sending to an egress queue according to the associated ingress 
flow Id values; 

outputting the queued packets to an egress memory hub according to the ingress flow ID 

values. 

21 . (Original) A method according to claim 20 including managing memory operations 
tor queuing the packets in a first integrated circuit and independently managing in a second 
integrated circuit how the queued packets are scheduled for being output. 

22. (Previously presented) A method according to claim 20 including assigning the 
ingress flow ID values to the packets on a per Class of Service basis independently of an ingress 
port receiving the packets and an egress port outputting the packets. 

23. (Previously presented) A method according to claim 20 including outputting the 
queued packets on a per flow basis and requeuing the output packets for outputting to a svritch 
fabric for sending to an egress memory on a per Class of Service basis. 

24. (Original) A method according to claim 20 including identifying egress flows for the 
ingress flows and assigning the identified egress flows to the packets before being output 

25. (Previously presented) A method according to claim 20 including queuing the packets 
for sending over a switch fabric to an egress queue according to the ingress flow ID values and 
then re-queuing the packets in the egress queue for outputting over an external network interface 
according to the ingress flow ID values. 

26. (Original) A method according to claim 20 including identifying a Class of Service 
for the ingress flows and assigning the Class of Service to the packets before being output to the 
switch fabric. 
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27. (Previously presented) A method for forwarding packets in a network processing 
device, comprising: 

receiving packets associated with ingress flows; 

queuing the packets according to the associated ingress flows; 

identifying ingress flow information for the packets; 

outputting the qtieued packets according to the ingress flow information; 

identifying a Class of Service for the ingress flows and assigning the Class of Service to 
the packets before being output to the switch fabric; and 

modifying the assigned Class of Service and assigning the modified Class of Service to 
the packets before being output. 

28. (Original) A method according to claim 20 including tracking ingress flow 
information for the packets and scheduling the packets for outputting to a switch fabric according 
to the tracked ingress flow information. 

29. (Original) A method according to claim 28 including dropping queued packets when 
a back up is indicated by the tracked ingress flow information. 

30. (Original) A method according to claim 20 incliwiing receiving the packets with 
associated egress flows from a switch fabric and queuing the packets for outputting to destination 
ports according to the egress flows, 

31 . (Original) A method according to claim 30 including associating forwarding labels 
and ingress flows with the egress flows for the packets received from the switch fabric, 

32. (Previously presented) A method for forwarding packets in a network processing 
device, comprising: 

receiving packets associated with ingress flows; 

queuing the packets according to the associated ingress flows; 

identifying ingress flow information for the packets; 
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oatputting the queued packets according to the ingress flow information; 

receiving the packets with associated egress flows from a switch fabric and queuing the 
packets for outputting to destination ports according to the egress flows; 

associating forwarding labels and ingress flows with the egress flows for the packets 
received from the switch fabric; and 

identifying egress flows that are backing up and notifying source ports causing the back 
up using the ingress flows and forwarding labels associated with the identified egress flows, 

33. (Original) A method according to claim 20 including identifying unused egress 
queues for each egress port associated with a multicast packet, using a common CAM value to 
map to the unused egress queues in each egress port, and assigning the CAM value to the 
multicast packet as an egress flow value. 

34. (Original) A method according to claim 33 including; 
receiving the multicast packet from a switch &bric; 

using the CAM value in the multicast packet to access a content addressable memory; 

and 

using an egress queue mapped by the content addressable memory as the egress queue for 
the multicast packet. 

35. (Previously presented) A method for forwarding packets in a network processing 
device, comprising: 

receiving packets associated with ingress flows; 

queuing the packets according to the associated ingress flows; 

identifying ingress flow information for the packets; 

outputting the queued packets according to the ingress flow information; 

identifying egress flows for the ingress flows and assigning the identified egress flows to 
the packets before being output; and 

tracking packet si^e information for the egress flows and queuing the packets for 
outputting to destination ports according to the tracked packet size information. 
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36. (Original) A method according to claim 20 including providing an Egress flow Id, 
Class of Service, or forwarding label value with the received packets, 

37. (Original) A method according to claim 20 including providing an Egress flow Id, 
Class of Service, or forwarding label value in a memory hub data structure. 

38. (Currently amended) A memory hub, comprising: 

a first interface for receiving packets or packet fragments having associated flow Ids; 

a second interface for outputting the packets or packet fragments; 

a third interface for co mmunicating with another memory hub: and 

a controller that queues the packets or packet fragments in a memory according lo the 
associated flow Ids and dequeues the packets from the memory according to the associated flow 
Ids. 

39. (Currently amended) A memory hub according to oloim . comprisinp : 

a first interface for receivi ng packets or packet fragments having associated flow Ids: 

a second interface for outputting the packets or packet fragments; 

a controller tha t Queues the packete or packet fragments in a memory according to the 

associated flow Ids a nd dequeues the packets from the memory according to the associated flow 

Ids; 

wherein the memory hub is an integrated circuit with the first interface receiving the 
packets or packet fragments from a source port, the second interface outputting the packets or 
packet fragments to a switch fabric and including[[:]] 

a third interface communicating with the controller and a fourth interface communicating 
with an external memory, 

40. (Original) A memory hub according to claim 38 wherein the first interface receives 
the packets or packet Augments from a switch fabric and the second interface outputs packets to 
an egress packet processor. 
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4 1 . (Currently amended) A memory hub* oocordine to claim 4 0 inoludiag ^ 
comprising ; 

a first interf ace for receivint? packets or packet fragments having associated flow Ids: 
a second interface for outputting the packets or packet fragments: 
a controller t hat queues the packets or packet fragments in a memory according to the 
associated flow Ids and dequeues the packets ftum the memory according to the associated flow 

wherein the first interface receives the packets or packet fragments from a switch fabric 
and the second inte rface outputs packets to an egress packet processor and 

another memory hub having a first interface configured to receive packets from the 
egress packet processor and a second interfece configured to output packets to an egress 
interface. 

42. (Currently amended) A memory hub aooording to claim including , 
comprising : 

a first interf ace for receiving packets or packet fragments having associated flow Ids: 

a second interface for outnutting the packets or packet fragments; 

a controller that que ues the packets or packet fragments in a memory according to the 

associated flow Ids and dequeues the packets from the memory according to the associated flqw 

Ids: 

wherein the first interface receives the packets or packet fragments from a switch fabric 
and the se cond interface outputs packets to an egress packet processors and 

a traffic manager thai receives packet lengths associated with the packets output from the 
egress packet processor. 

43. (Currently amended) A memory hub according to oloim 40 including , 
comprising : 

a first interface for receivi ng packets or packet fragments having associated flow Ids: 
a second inte rface for outputting the packets or packet fragments: 
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a controller that queues the packets pi ; packet fragments in a memory according to the 
associated flow Ids and dequeues the packets from the memory aecnrfjin g to the associated flow 
Ids: 

wlierein the first interface receives the packets or packet fragments fiom a switch fabric 
and the second interfac e outputs packets to an egress packet processor: and 

a traffic manager that receives packet lengths associated with the packets received from 
the first interface, 

44. (Previously presented) A memory hub, comprising: 

a first interface for receiving packets or packet fragments having associated flow Ids; 

a second interface for ou^utting the packets or packet fragments; 

a controller that queues the packets or packet fragments in a memory according to the 
associated flow Ids and dequeues the packets from the memory according to the associated flow 
Ids; and 

a third interface configured to receive the packets with updated packet headers back from 
the egress packet processor and a fourth interface for outputting the updated packets to an egress 
interface circuit 

45. (Currently amended) A memory hub oooording to claim 3 8, comprising : 

a first interface for receiving packets or packet fragments having associated flow Ids: 

a second interface for outputting the packets or packet fragments: 

a rnntrnllpf that queues t he packets or packet fragments in a memorv according to the 

associate d flow Ids and dequeues the packets from the memory according to the associated flow 

Ids; 

wherein the packets or packet fragments include an egress flow Id, Class of Service, or 
forwarding label value, 

46. (Currently amended) A memory hub oooording to claim 3 8 inoluding , 
comprising : 

a first interface for receiving packets o r packet fragments having associated flow Ids: 
a second int erface for outputting the packets or packet fiagments: 
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a controller th at queues the packets or packet fragments in a memory according to the 
associated flow Ids an d dequeues the packets from the mem nry Ar^^rHin p to the associated flow 
Ids: and 

a data structure that includes an egress flow Id, Class of Service, or forwarding label 

value. 

47. (Currently amended) A memory hub according to oloim 3 8, comprising : 

a first interfa ce for receiving packets or packet fragments having associated flow Ids: 

a second interface for outputting the packets or packet fragments: 

a controller t hat queues the packets or packet fragments in a memory according to the 

associated flow Ids a nd dequeues the packets from the memory according to the associated flow 

Ids; 

wherein the controller tracks packet size information for the flow Ids and queues the 
packets for outputting to destination ports according to the tracked packet size information. 

48. (NeW) A memory hub according to claim 38 wherein 

the third interface communicates with an ingress memory hub when operating in an 
egress memory hub. 

49. (New) A memory hub according to claim 48 wherein the third interface 
commun icates with an egress memory hub when operating in an ingress memory hub. 

50. (NcW\ A memor y hub according to claim 48 wherein the first interface receives 
the packets or packet fragments from a switch fahnr. and the second interface outputs packets to 
an egress packet processor. 

51 ■ (New) A memory huh flncnfriin g to claim 38. wherein the third interface is used 
for sending informa tion related to forwarding labels, ingress flow Id's, and control packets. 
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